Binding of p190RhoGEF to a destabilizing element on the light neurofilament mRNA is competed by BC1 RNA.
The enhancement of RNA-mediated motor neuron degeneration in transgenic mice by mutating a major mRNA instability determinant in a light neurofilament (NF-L) transgene implicates cognate RNA binding factors in the pathogenesis of motor neuron degeneration. p190RhoGEF is a neuron-enriched guanine exchange factor (GEF) that binds to the NF-L-destabilizing element, to c-Jun N-terminal kinase-interactive protein-1 (JIP-1), and to 14-3-3 and may link neurofilament expression to pathways affecting neuronal homeostasis. This study was undertaken to identify additional RNA species that bind p190RhoGEF and could affect interactions of the exchange factor with NF-L transcripts. The C-terminal domain of p190RhoGEF, containing the RNA-binding site, was expressed as a glutathione S-transferase fusion protein and was used as an affinity probe to isolate interactive RNAs in rat brain extracts. As expected, NF-L mRNA was identified as an RNA specie eluted from the affinity column. In addition, BC1 RNA was also found enriched in the bound RNA fraction. BC1 is a 152-nucleotide RNA that is highly expressed but untranslated in differentiated neurons. We show that BC1 and NF-L mRNA bind to a similar site in the C-terminal domain of p190RhoGEF, and their bindings to p190RhoGEF are readily cross-competed. Moreover, we identify a novel binding site in BC1 to account for its interaction with p190RhoGEF. The findings suggest a novel role of BC1 in differentiated neurons involving RNA-protein interactions of p190RhoGEF.